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TI The immunogenicity of MUC1 peptides and fusion protein 

AU Apostolopoulos, V.; Pietersz, G. A.; Xing, P.-X.; Lees, C. J./ Michael, 

M. ; Bishop, J./ McKenzie, I. F. C. 
CS Austin Research Institute, Austin. Hospital, Studley Road, Heidelberg, 

Vic, 3084, Australia 
SO Cancer Lett. (Shannon, Irel.) (1995), 90(1), 21-6 

CODEN: CALEDQ; ISSN: 0304-3835 
DT Journal; General Review 
LA English 

AB A review and discussion with 22 refs. Mucinl (MUC1) is highly expressed 
in breast cancer, has an ubiquitous distribution and, 

due to altered glycosylation, peptides within the VNTR are exposed. These 

peptides are the target for anti-MUCl antibodies, which give a 

differential reaction on cancer compared with normal tissue. The amino 

acids, APDTR or adjacent amino acids, are highly immunogenic in mice for 

antibody prodn. (after immunization with either breast 

cancer cells, human milk fat globule (HMFG) or the VNTR peptide) . 

In addn., human studies show that this region of the MUC1 VNTR functions 

as target epitopes for cytotoxic T cells. We have performed preclin. and 

clin. studies to examine the immune responses to MUC1 in mice and humans: 

(a) MUC1+ 3T3 or P815+ 3T3 cells in syngeneic mice are rejected, with the 
generation of both cytotoxic T lymphocyte (CTL) and DTH responses and a 
weak antibody response; this type of immunity gives rise to total 
resistance to re-challenge with high doses of these tumors; (b) 
immunization with peptides (VNTR .times. 2), a fusion protein 

( VNTR. times. 5) , or HMFG leads to no CTLs , DTH, good antibody prodn. and 
weak tumor protection (to 106 cells, but not 5. times. 106 cells) (possibly 
a TH2 type response) ; (c) immunization with mannan-f usion protein (MFP) 
gives rise to good protection (resistance to 50. times. 106 cells), CTL and 
DTH responses and weak antibody responses (possibly a TH1 type response, 
similar in magnitude to that obtained after tumor rejection) ; (d) 
established tumors can be rapidly rejected by delayed treatment 
of MFP; (e) the CTL responses are MHC restricted (in contrast to the human 
studies); (f) APDTR appears not to be the T cell reactive epitope in mice. 
On the basis of these findings, two clin. trials are in progress: (a) VNTR 

.times. 2 (diphtheria toxoid) which gives rise to some T cell 
proliferation, DTH and antibody responses in some patients and (b) an MFP 
trial. The ability to alter the immune response towards cellular immunity 
with mannan or to humoral immunity with peptides, allows the immune 
response to be selectively manipulated. 
AB A review and discussion with 22 refs. Mucinl (MUC1) is highly expressed 
in breast cancer, has an ubiquitous distribution and, 

due to altered glycosylation, peptides within the VNTR are exposed. These 

peptides are the target for anti-MUCl antibodies, which give a 

differential reaction on cancer compared with normal tissue. The amino 

acids, APDTR or adjacent amino acids, are highly immunogenic in mice for 

antibody prodn. (after immunization with either breast 

cancer cells, human milk fat globule (HMFG) or the VNTR peptide) . 

In addn., human studies show that this region of the MUC1 VNTR functions 

as target epitopes for cytotoxic T cells. We have performed preclin. and 

clin. studies to examine the immune responses to MUC1 in mice and humans: 

(a) MUC1+ 3T3 or P815+ 3T3 cells in syngeneic mice are rejected, with the 
generation of both cytotoxic T lymphocyte (CTL) and DTH responses and a 
weak antibody response; this type of immunity gives rise to total 
resistance to re-challenge with high doses of these tumors; (b) 
immunization with peptides (VNTR .times. 2), a fusion protein 

(VNTR. times. 5) , or HMFG leads to no CTLs, DTH, good antibody prodn. and 
weak tumor protection (to 106 cells, but not 5. times. 106 cells) (possibly 
a TH2 type response) ; (c) immunization with mannan-f usion protein (MFP) 
gives rise to good protection (resistance to 50. times. 106 cells), CTL and 
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TI The epithelial glycoprotein 2 (EGP-2) promoter -driven epithelial -specif ic 

expression of EGP-2 in transgenic mice: a new model to study 

carcinoma-directed immunotherapy 
AU McLaughlin, Pamela M. J.; Harmsen, Martin C; Dokter, Wim H. A.; Kroesen, 

Bart-Jan; Van der Molen, Henk; Brinker, Marja G. L.; Hollema, Harry; 

Ruiters, Marcel H. J.; Buys, Charles H. C. M. ; De Lei j , Lou F. M. H. 
CS Department of Pathology and Laboratory Medicine, section of Medical 

Biology, University Hospital Groningen, Groningen, 9713 GZ, Neth. 
SO Cancer Research (2001), 61(10), 4105-4111 

CODEN: CNREA8; ISSN: 0008-5472 
PB American Association for Cancer Research 
DT Journal 
LA English 

AB The human pancarcinoma-assocd . epithelial glycoprotein-2 (EGP-2) , a Mr 
38,000 transmembrane antigen also known as 17-1A or Ep-CAM, is commonly 
used for targeted immunotherapy of carcinomas because it is strongly 
expressed by most carcinomas. EGP-2 is, however, also expressed in most 
normal epithelia. To evaluate anti-EGP-2 -directed treatment-assocd . 
effects on tumors' and on EGP-2 -pos. normal tissue, we generated 
EGP-2 -expressing transgenic mice. A 55 -kb DNA fragment consisting of the 
14 -kb genomic coding sequence of the human EGP-2 gene with 
. apprx. 10-kb-upstream and . apprx. 31-kb-downstream sequences was isolated 
and used to direct EGP-2 expression in an epithelium-specific manner. In 
the EGP-2 transgenic mice, EGP-2 appeared to be specifically expressed in 
all of those epithelial tissues that also express EGP-2 in humans, whereas 
all of the other tissues were neg. The specific in vivo localization of 
the i.v. administered anti-EGP-2 monoclonal antibody M0C31 was studied in 
EGP-2 -pos. and -neg. tumors induced s.c. in this EGP-2 transgenic mouse 
model. Immunohistochem. anal, showed specific localization of MOC31 in 
the EGP-2 -pos. tumors but not in the EGP-2 -neg. tumors. No anti-EGP-2 
monoclonal antibody localization was obsd. in any of the EGP-2-pos. normal 
mouse tissues, which indicated a limited in vivo accessibility. In 
conclusion, an EGP-2 transgenic mouse model has been generated that 
expresses the EGP-2 antigen as in humans and, therefore, can serve as a 
model to evaluate the efficacy and safety of a variety of anti-EGP-2 -based 
immunotherapeutic modalities in both tumors and normal tissue. 
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TI A rapid and versatile method for harnessing scFv antibody fragments with 

various biological effector functions. 
AU Helfrich W; Haisma H J; Magdolen V; Luther T; Bom V J; Westra J; van der 

Hoeven R; Kroesen B J; Molema G; de Leij L 
CS Groningen University Institute for Drug Exploration (GUIDE) at the 

University Hospital Groningen, Department of Pathology and Laboratory 

Medicine, Medical Biology Branch, Hanzeplein 1, 9713 GZ, Groningen, The 

Netherlands . . w . helf rich@med . rug . nl 
SO JOURNAL OF IMMUNOLOGICAL METHODS, (2000 Apr 3) 237 (1-2) 131-45. 

Journal code: IFE; 1305440. ISSN: 0022-1759. 
CY Netherlands 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200005 

ED Entered STN : 20000512 

Last Updated on STN: 20000512 

Entered Medline: 20000501 
AB A versatile expression vector is described for the rapid construction and 



evaluation of bispecific scFvs and scFv-based fusion proteins. An 
important feature of this vector is the presence of two multiple cloning 
sites (MCS) separated by an in frame linker sequence. The first MCS was 
specifically designed to contain unique Sfil and NotI restriction enzyme 
sites that can be used for directional and in frame insertion of scFvs (or 
potentially any molecule) selected from established phage-display systems. 
Using this new vector, a functional bs-(scFv) (2) (2C11-MOC31) was 
constructed for retargeted T-cell cytotoxicity towards EGP2 
positive tumor cells. The vector was also used for grafting of a 
number of promising biological effector principles onto scFv M0C31, 
including the prodrug converting enzyme cytosine deaminase, the 
anti-angiogenic factor angiostatin, and the thrombogenic molecule tissue 
factor. We aimed at producing biologically active fusion proteins by 
directing them through the endoplasmic reticulum-based protein folding 
machinery of eukaryotic cells (COS-7) using a kappa light chain leader, 
thereby taking advantage of the associated quality control mechanisms that 
allow only fully folded and processed fusion proteins to be secreted into 
the medium. Supernatant s derived from fusion protein transfected COS-7 
cells, which were transiently transfected at low transfection rates, were 
directly assayed for the biological and/or targeting activity of the 
excreted fusion proteins without any prior purification steps. This 
procedure might help to identify those fusion proteins that have 
favourable characteristics like stability and biological activity in the 
presence of serum and at low protein concentrations. Targeted delivery of 
all effector principles was subsequently assessed in an in vitro model 
system. The method we devised is both rapid and versatile and can be 
useful to construct and identify series of new chimeric proteins with 
enhanced therapeutic potential in human cancer therapy. 



most efficient. Out of 41 serum samples from breast- 
cancer patients, 11 showed elevated levels of the 9H8 epitope, and 
several sera also showed elevated levels of the cancer-associated 
carbohydrate epitopes sialyl -Lewis a and sialyl -Lewis x. By the use of 
antibodies specific for the MUC1 apoprotein (Ma552 and 
HMFG-2) it could be shown that these epitopes were attached to the 
MUC1 apoprotein in at least 4 of the cases . By combining 
antibodies specific to 9H8, sialyl-Lewis a and sialyl-Lewis x in. 
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TI Characterization of a new breast cancer-associated 

antigen and its relationship to MUC1 and TAG- 72 antigens 
AU Harada, Yuko; Ohuchi, Noriaki; Masuko, Takashi; Funaki, Yoshihito; Mori, 

Shozo; Satomi, Susumu; Hashimoto, Yoshiyuki 
CS The Second Department of Surgery, Tohoku University School of Medicine, 

Sendai, 980-77, Japan 
SO Tohoku J. Exp. Med. (1996), 180(3), 273-288 

CODEN: TJEMAO; ISSN: 0040-8727 
PB Tohoku University Medical Press 
DT Journal 
LA English 

AB We have characterized a new tumor-assocd. antigen defined by monoclonal 
antibody (MAb) generated against HMA-1 breast cancer 

cell line. MAb AM-1 was selected based on its preferential reactivity to 
breast cancer cells vs. to normal or benign epithelial 

cells by immunofluorescence and immunohistochem. assays of cultured, or 
fresh specimens. AM-1 demonstrated strong reactivity to breast 
cancer cell lines including HMA-1, YMB-l-E, YMB-1 and MDA-MB-231 
in flow cytometry. In immunopptn., AM-1 recognized high mol . wt . 
components of 160-210 kDa and >370 kDa. Reactivity with HMA-1 cells was 
diminished markedly when treated by heat, protease or periodate, 
suggesting that the antigenic epitope is composed of carbohydrates and 
peptides. Enzyme digestion of pptd. antigens demonstrated that the 
antigen contains O-linked and N-linked carbohydrates with neuraminic acid 
structures. Furthermore, binding inhibition and sandwich ELISA assays 
using MAbs reactive with known breast cancer-assocd. *~-^. 
antigens and synthetic MUCI core peptide ( PDTRPAPGSTAPPAHGVTSAPDTR| 
demonstrated that the antigen is distinct from CEA, TAG-72 or MUCI, while 
the antigen conjoins with MUCI and TAG-72 as a trimer form in HMA-1 cells. 
These results suggest that AM-1 recognizes a novel glycoprotein which is 
abundant in breast cancer, and may be utilized in the 
management of breast cancer patients. 

TI Characterization of a new breast cancer-associated 

antigen and its relationship to MUCI and TAG-72 antigens 

AB We have characterized a new tumor-assocd. antigen defined by monoclonal 
antibody (MAb) generated against HMA-1 breast cancer 

cell line. MAb AM-1 was selected based on its preferential reactivity to 
breast cancer cells vs. to normal or benign epithelial 

cells by immunofluorescence and immunohistochem. assays of cultured, or 
fresh specimens. AM-1 demonstrated strong reactivity to breast 
cancer cell lines including HMA-1, YMB-l-E, YMB-1 and MDA-MB-231 
in flow cytometry. In immunopptn., AM-1 recognized high mol. wt . 
components of 160-210 kDa and >370 kDa. Reactivity with HMA-1 cells was 
diminished markedly when treated by heat, protease or periodate, 
suggesting that the antigenic epitope is composed of carbohydrates and 
peptides. Enzyme digestion of pptd. antigens demonstrated that the 
antigen contains O-linked and N-linked carbohydrates with neuraminic acid 
structures. Furthermore, binding inhibition and sandwich ELISA assays 
using MAbs reactive with known breast cancer-assocd. 
antigens and synthetic MUCI core peptide (PDTRPAPGSTAPPAHGVTSAPDTR) 
demonstrated that the antigen is distinct from CEA, TAG-72 or MUCI, while 
the antigen conjoins with MUCI and TAG-72 as a trimer form in HMA-1 cells. 



These results suggest that AM-1 recognizes a novel glycoprotein which 

abundant in breast cancer, and may be utilized in the 

management of breast cancer patients . 

breast cancer antigen AMI glycoprotein 

Antigens 

RL: BOC (Biological occurrence); PRP (Properties); BIOL (Biological 
study) ; OCCU (Occurrence) 

(AM-1; characterization of a new breast cancer 

-assocd. antigen and its relationship to MUC1 and TAG-72 antigens) 
Antigens 

RL: BOC (Biological occurrence); PRP (Properties); BIOL (Biological 
study) ; OCCU (Occurrence) 

(MUC1; characterization of a new breast cancer 

-assocd. antigen and its relationship to MUC1 and TAG-72 antigens) 
Breast tumors 

(characterization of a new breast cancer-assocd. 

antigen and its relationship to MUC1 and TAG-72 antigens) 
Monoclonal antibodies 

RL: BOC (Biological occurrence) ; BIOL (Biological study) ; OCCU 
(Occurrence) 

(characterization of a new breast cancer-assocd. 
antigen and its relationship to MUC1 and TAG-72 antigens) 
Tumor-associated glycoprotein 72 

RL: BOC (Biological occurrence); PRP (Properties); BIOL (Biological 
study) ; OCCU (Occurrence) 

(characterization of a new breast cancer-assocd. 

antigen and its relationship to MUC1 and TAG-72 antigens) 
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TI Construction and characterization of a bispecific diabody for retargeting 

T cells to human carcinomas. 
AU Helfrich W; Kroesen B J; Roovers R C; Westers L; Molema G; Hoogenboom H R; 

de Leij L 

CS GUIDE, University Hospital, Department of Clinical Immunology, Groningen, 
The Netherlands . 

SO INTERNATIONAL JOURNAL OF CANCER, (1998 Apr 13) 76 (2) 232-9. 

Journal code: GQU; 0042124. ISSN: 0020-7136. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199804 

ED Entered STN: 19980422 

Last Updated on STN: 19980422 
Entered Medline: 19980416 

AB We describe the construction of a recombinant bispecific antibody fragment 
in the diabody format with specificity for both the well-established human 
pancarcinoma associated target antigen EGP2 (epithelial glycoprotein 2, 
also known as the C017-1A antigen or KSA) and the CD3epsilon chain of 
human TCR/CD3 complex. The murine anti-EGP2 (MOC31) single chain variable 
fragment (scFv) and the humanized anti-CD3 (Uchtlv9) scFv were cast into a 
diabody format (designated Dia5v9) using a short 5 amino acid Gly-Ser 
linker between immunoglobulin heavy-chain and light-chain variable 
domains. Purification of the poly-histidine tagged Dia5v9 was achieved 
from extracts of protease deficient Escherichia coli by IMAC 
chromatography. The Dia5v9 diabody showed strong binding to both 
EGP2 and CD3 in transfected cells. The in vitro efficacy of Dia5v9 
in mediating tumor cell lysis by interleukin-2 activated human T 
cells appeared to be similar to that of the hybrid -hybridoma- derived 
BsF(ab')2 Bisl (anti-EGP2/anti-CD3 ) in a standard 4-hr 51Cr-release assay. 
This small and partially humanized recombinant bispecific antibody 
fragment may be valuable for T-cell -based immunotherapeutical treatment 
protocols, retargeting activated peripheral blood T lymphocytes to lyse 
various human carcinomas in vivo. 





DTH responses and weak antibody responses (possibly a TH1 type response, 
similar in magnitude to that obtained after tumor rejection) ; (d) 
established tumors can be rapidly rejected by delayed treatment 
of MFP; (e) the CTL responses are MHC restricted (in contrast to the human 
studies); (f) APDTR appears not to be the T cell reactive epitope in mice. 
On the basis of these findings, two clin. trials are in progress: (a) VNTR 
.times. 2 (diphtheria toxoid) which gives rise to some T cell 
proliferation, DTH and antibody responses in some patients and (b) an MFP 
trial. The ability to alter the immune response towards cellular immunity 
with mannan or to humoral immunity with peptides, allows the immune 
response to be selectively manipulated. 
Antibodies 

RL: MFM (Metabolic formation); BIOL (Biological study); FORM (Formation, 
nonpreparative) 

(immunogenicity of MUC1 peptides and fusion protein) 
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AB An immunol. active polypeptide which specifically binds to the 

carbohydrate structure of the MUC1 tandem repeat from carcinoma cells, 
wherein (a) the quotient between the affinity of the said polypeptide for 
a 200 to 440 kDa glycoprotein fraction from tumor cell-contg. ascites of 
breast cancer patients and for native MUC1 antigen (400 

to 440 kDa) from normal cells is 100:1 or more, (b) the polypeptide does 
not bind to nonglycosylated MUC1 antigen, and (c) the binding of the 
polypeptide to the said 200 to 440 kDa glycoprotein fraction changes by 10 
% or less if the glycoprotein fraction was treated with 

neuraminidase to cleave N-terminal neuraminic acids, or with formalin, is 
specific for MUC1 and is useful in the diagnosis and therapy of 
breast cancer . 

AB An immunol. active polypeptide which specifically binds to the 

carbohydrate structure of the MUC1 tandem repeat from carcinoma cells, 
wherein (a) the quotient between the affinity of the said polypeptide for 
a 200 to 440 kDa glycoprotein fraction from tumor cell-contg. ascites of 
breast cancer patients and for native MUC1 antigen (400 

to 440 kDa) from normal cells is 100:1 or more, (b) the polypeptide does 
not bind to nonglycosylated MUC1 antigen, and (c) the binding of the 
polypeptide to the said 200 to 440 kDa glycoprotein fraction changes by 10 
% or less if the glycoprotein fraction was treated with 

neuraminidase to cleave N-terminal neuraminic acids, or with formalin, is 
specific for MUC1 and is useful in the diagnosis and therapy of 
breast cancer. 
ST monoclonal antibody MUC1 antigen breast carcinoma 
IT Glycoproteins, specific or class 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study) ; PROC (Process) 

(200,000-440,000 mol . wt . ; specific antibodies against 
mammary tumor-assocd . mucin MUC1 for immunotherapy of 
breast cancer) 



IT Animal cell line 

(DSM ATCC 2328 and 2329; specific antibodies against mammary 

tumor-assocd. mucin MUC1 for immunotherapy of breast 

cancer) 
IT Immunoglobulins 

RL: BPN (Biosynthetic preparation); THU (Therapeutic use); BIOL 
(Biological study) ; PREP (Preparation) ; USES (Uses) 

(Gl; specific antibodies against mammary tumor-assocd. mucin 

MUC1 for immunotherapy of breast cancer) 
IT Agglutinins and Lectins 

RL: BUU (Biological use, unclassified); DEV (Device component use); BIOL 
(Biological study) ; USES (Uses) 

(affinity chromatog.; specific antibodies against mammary 

tumor-assocd. mucin MUC1 for immunotherapy of breast 

cancer) 
IT Mammary gland 

(carcinoma; specific antibodies against mammary tumor-assocd. 

mucin MUC1 for immunotherapy of breast 

cancer) 
IT Toxins 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 
(conjugates; specific antibodies against mammary 
tumor-assocd. mucin MUC1 for immunotherapy of breast 
cancer) 
IT Toxins 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 
(cytotoxins, conjugate; specific antibodies against mammary 
tumor-assocd. mucin MUC1 for immunotherapy of breast 
cancer) 
IT Mucins 

RL: BSU (Biological study, unclassified); BUU (Biological use, 

unclassified) ; BIOL (Biological study) ; USES (Uses) 
(episialins; specific antibodies against mammary 
tumor-assocd. mucin MUC1 for immunotherapy of breast 
cancer) 
IT Wheat 

(germ, agglutinin; specific antibodies against mammary 
tumor-assocd. mucin MUC1 for immunotherapy of breast 
cancer) 

IT Affinity chromatography 

(lectin; specific antibodies against mammary tumor-assocd. 

mucin MUC1 for immunotherapy of breast 

cancer) 
IT Antibodies 

RL: BPN (Biosynthetic preparation); THU (Therapeutic use); BIOL 
(Biological study) ; PREP (Preparation) ; USES (Uses) 

(monoclonal; specific antibodies against mammary 

tumor-assocd. mucin MUC1 for immunotherapy of breast 

cancer) 
IT Mammary gland 

(neoplasm; specific antibodies against mammary tumor-assocd. 

mucin MUC1 for immunotherapy of breast 

cancer) 
IT Antiserums 
Ascites 
Body fluid 
Carcinoma 

Eukaryote (Eukaryotae) 

Gel permeation chromatography 

Immunotherapy 

Pleural fluid 

Prokaryote 

T cell (lymphocyte) 

(specific antibodies against mammary tumor-assocd. mucin 



MUC1 for immunotherapy of breast cancer) 
IT Antibodies 

RL: BPN (Biosynthetic preparation); THU (Therapeutic use); BIOL 
(Biological study) ; PREP (Preparation) ; USES (Uses) 

(specific antibodies against mammary tumor-assocd. mucin 

MUC1 for immunotherapy of breast cancer) 
IT Carbohydrates, biological studies 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study) ; PROC (Process) 

(specific antibodies against mammary tumor-assocd. mucin 

MUC1 for immunotherapy of breast cancer) 
IT Immunoglobulins 

RL: REM (Removal or disposal); PROC (Process) 

(specific antibodies against mammary tumor-assocd. mucin 

MUC1 for immunotherapy of breast cancer) 
IT Peptides, biological studies 

RL: THU (Therapeutic use); BIOL {Biological study); USES (Uses) 

(specific antibodies against mammary tumor-assocd. mucin 

MUC1 for immunotherapy of breast cancer) 
IT Proteins , general , biological studies 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(specific antibodies against mammary tumor-assocd. mucin 

MUC1 for immunotherapy of breast cancer) 
IT Repetitive DNA 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(tandem, MUC1; specific antibodies against mammary 

tumor-assocd. mucin MUC1 for immunotherapy of breast 

cancer) 

IT Agglutinins and Lectins 

RL: BUU (Biological use, unclassified); DEV (Device component use); BIOL 
(Biological study) ; USES (Uses) 

(wheat germ; specific antibodies against mammary 
tumor-assocd. mucin MUC1 for immunotherapy of breast 
cancer) 

IT 50-00-0, Formaldehyde, biological studies 9001-67-6, Neuraminidase 

RL: BAC (Biological activity or effector, except adverse) ; BUU (Biological 
use, unclassified) ; BIOL (Biological study) ; USES (Uses) 

(specific antibodies against mammary tumor-assocd. mucin 
MUC1 for immunotherapy of breast cancer) 
IT 7512 -17-6 , N- Acetyl -glucosamine 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) 

(specific antibodies against mammary tumor-assocd. mucin 
MUC1 for immunotherapy of breast cancer) 
IT 9012-36-6, Sepharose 98726-62-6 , Superose 6 

RL: BUU (Biological use, unclassified); DEV (Device component use); BIOL 
(Biological study) ; USES (Uses) 

(specific antibodies against mammary tumor-assocd. mucin 
MtJCl for immunotherapy of breast cancer) 
IT 114-04-5D, Neuraminic acid, derivs . 

RL: REM (Removal or disposal); PROC (Process) 

(specific antibodies against mammary tumor-assocd. mucin 
MU*C1 for immunotherapy of breast cancer) 
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AB AIMS: Changes in the histochemical characteristics of the surface 

epithelial mucins is the hallmark of Barrett's metaplasia. The study 
investigated the pattern of expression of MUC1 and MUC2 mucin gene 
products in Barrett's metaplasia, dysplasia and adenocarcinoma as possible 
indicators of increased malignant potential. METHODS AND RESULTS: Tissue 
sections from 51 patients with Barrett's intestinal metaplasia, nine with 
dysplasia (three indefinite) and 28 resected adenocarcinomas were stained 
with monoclonal antibodies to MUC1 and MUC2 . The 
majority of the patients were men (70/88, 80%) who were treated 
over a period of 3 years. None of the patients with dysplasia or carcinoma 
were under surveillance at the time of presentation. All 51 biopsies with 
Barrett's metaplasia expressed MUC2 and MUC1 was consistently absent. 
Neither MUC1 or MUC2 were expressed in the dysplastic epithelium whether 
in its pure form (6/6) or when associated with carcinoma (26/28) (P < 
0.005). Three biopsies which were initially classified as high-grade 
dysplasia expressed MUC1 and these turned out to be carcinomas on further 
investigations. MUC1 was also expressed in 12/28 (43%) of the 
adenocarcinomas and majority of these were poorly differentiated stage 3 
tumours (P < 0.05). MUC2 was only positive in mucin-secreting carcinomas 
(4/2 8; 14%) irrespective of the tumour stage. CONCLUSION: Despite the 
large number of patients with Barrett's metaplasia and carcinoma, very few 
patients presented with dysplasia, implying that Barrett's oesophagus is a 
silent disease in the community presenting late as carcinoma. The study 
has demonstrated aberrant expression of MUC2 (an intestinal mucin) in 
Barrett's metaplasia and this expression is lost when the cells become - 
dysplastic. The lack of MUC1 in dysplastic epithelium and its expression 
in carcinoma could be utilized as a marker which could differentiate 
dysplasia from carcinoma in mucosal biopsies. Furthermore, expression of 
MUC1 in advanced stage oesophageal cancers (as in breast 
cancer) suggests an unfavourable prognosis. 

AB ... from 51 patients with Barrett's intestinal metaplasia, nine with 
dysplasia (three indefinite) and 2 8 resected adenocarcinomas were stained 
with monoclonal antibodies to MUC1 and MUC2 . The 
majority of the patients were men (70/88, 80%) who were treated 
over a period of 3 years. None of the patients with dysplasia or carcinoma 
were under surveillance at the time. . . which could differentiate 
dysplasia from carcinoma in mucosal biopsies. Furthermore, expression of 
MUC1 in advanced stage oesophageal cancers (as in breast 
cancer) suggests an unfavourable prognosis. 
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TI An enzyme -linked immunosorbent assay for the measurement of circulating 

antibodies to polymorphic epithelial mucin (MUC1) 
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DT Journal 
LA English 

AB About one-third of breast and ovarian carcinoma patients have circulating 
antibodies reactive with polymorphic epithelial mucin ( 
MUC1) , either free or bound to immune complexes. While the 
presence of these immune complexes has prognostic significance in 
breast cancer patients, the significance of free MUC1 

antibodies is less clear. The objective here was to develop a reliable 
assay for the accurate detn. of circulating free antibodies to 
MUC1. The authors developed an ELISA (PEM.CIg) employing a 60 mer 
peptide (a triple tandem repeat sequence of the MUC1 peptide core) 
conjugated to bovine serum albumin and peroxidase-labeled antihuman IgG or 
IgM antibodies. The assay was standardized and its anal, performance 
evaluated. A total of 492 serum samples were obtained from 40 healthy 
men, 201 healthy women (including 55 women without a history of pregnancy 
and 45 pregnant women) , and (before primary treatment) 62 benign 
breast tumor patients and 190 breast cancer patients. 
MUC1 serum levels were detd. with com. CA 15-3 tests. Circulating 
antibodies to MUC1 are present both in healthy subjects 
and in breast cancer patients. The within- and 

between-assay coeffs. of variation were, resp., 2 and 12% for the IgG 
detns. and 1.2 and 3% for the IgM detns . Correlation coeffs. for serially 
dild. serum samples ranged from 0.9998 to 0.9920 for IgG and from 0.9996 
to 0.9818 for IgM detns. The reactivity of serum samples was partially 
blocked by the addn. of various MUC1 peptides and by MUC1 mucin. The 
inhibiting effect of modified 60 mer peptides suggests the presence of 
antibodies directed to >1 epitope. The PEM.CIg assay is a reliable ELISA 
for measuring free MUC1 antibodies in serum. In addn., the assay may 
become a useful tool for vaccine therapy monitoring. 

TI An enzyme-linked immunosorbent assay for the measurement of circulating 
antibodies to polymorphic epithelial mucin (MUC1) 

AB About one-third of breast and ovarian carcinoma patients have circulating 
antibodies reactive with polymorphic epithelial mucin ( 
MUC1) , either free or bound to immune complexes. While the 
presence of these immune complexes has prognostic significance in 
breast cancer patients, the significance of free MUC1 

antibodies is less clear. The objective here was to develop a reliable 
assay for the accurate detn. of circulating free antibodies to 
MUC1. The authors developed an ELISA (PEM.CIg) employing a 60 mer 
peptide (a triple tandem repeat sequence of the MUC1 peptide core) 
conjugated to bovine serum albumin and peroxidase-labeled antihuman IgG or 
IgM antibodies. The assay was standardized and its anal, performance 
evaluated. A total of 492 serum samples were obtained from 40 healthy 
men, 201 healthy women (including 55 women without a history of pregnancy 
and 45 pregnant women) , and (before primary treatment) 62 benign 
breast tumor patients and 190 breast cancer patients. 
MUC1 serum levels were detd. with com. CA 15-3 tests. Circulating 
antibodies to MCTC1 are present both in healthy subjects 
and in breast cancer patients. The within- and 

between-assay coeffs. of variation were, resp., 2 and 12% for the IgG 
detns. and 1.2 and 3% for the IgM detns. Correlation coeffs. for serially 
dild. serum samples ranged from 0.9998 to 0.9920 for IgG and from 0.9996 
to 0.9818 for IgM detns. The reactivity of serum samples was partially 
blocked by the addn. of various MUC1 peptides and by MUC1 mucin. The 
inhibiting effect of modified 60 mer peptides suggests the presence of 
antibodies directed to >1 epitope. The PEM.CIg assay is a reliable ELISA 
for measuring free MUC1 antibodies in serum. In addn., the assay may 
become a useful tool for vaccine therapy monitoring. 

ST ELISA circulating antibody epithelial mucin MUC1 

IT Blood analysis 
Breast tumors 

(ELISA for measurement of circulating antibodies to 
polymorphic epithelial mucin MUC1) 

IT MUC1 mucin 



RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(ELISA for measurement of circulating antibodies to 

polymorphic epithelial mucin MUC1) 
IT Autoantibodies 

RL: ANT (Analyte) ; ANST (Analytical study) 

(circulating; ELISA for measurement of circulating antibodies 

to polymorphic epithelial mucin MUC1) 
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TI Effect of desialylation on binding, affinity, and specificity of 56 

monoclonal antibodies against MUC1 mucin. 
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AB We evaluated 56 monoclonal antibodies (MAbs) , submitted to the 

ISOBM TD-4 Workshop, for changes in binding following desialylation of the 

MUC1 molecule and for epitope specificity. Antibody 

binding of MAbs was assayed by an ELISA method using microtiter plates 
coated with the MUC1 mucin obtained from supernatants of the 
ZR75-1 cell line. The MUC1 mucin was desialylated directly on the plate by 
treatment with neuraminidase. For each MAb, binding to untreated 
mucin was compared over a range of antibody concentrations. The 
concentration at which binding was half-maximal (K50) was determined for 
all antibodies whose binding reached saturation in the assay. 
Results showed that K5 0 values for MAb binding to untreated MUC1 
mucin varied from 10 (-10) to 10 (-6) M. These data suggest that MAbs to 
MUC1 mucin bind with a broad range of intrinsic affinities. Desialylation 
was found to have variable effects on antibody binding, in that binding 
was either increased, decreased, or unchanged. No relationship was found 
between the apparent affinities for untreated mucin and changes in binding 
following desialylation. Among the 56 Workshop MAbs, 33 were found 
reactive with synthetic peptides which mimic the MUC1 tandem repeat. We 
determined the epitope specificity of the 33 MAbs by competitive binding 
using 10 amino acid peptides corresponding to various regions of the 
20-amino acid tandem repeat domain of MUC1 . All antibodies which 
recognized epitopes in the 1-10 amino acid region of the tandem repeat 
showed increased binding to desialylated mucin. Antibodies to 
other peptide epitopes showed no consistent pattern of change in binding 
following desialylation. Our results suggest that sialic acid residues on 
the MUC1 mucin may contribute either positively or negatively to 
antibody binding. In addition, our results suggest that improved antibody 
selection methods could provide MAbs with improved selectivity for 
cancer-derived mucin compared with mucin from normal tissues. This could 
form the basis of improved biomarker assays for breast 
cancer . 

TI Effect of desialylation on binding, affinity, and specificity of 56 

monoclonal antibodies against MUC1 mucin. 
AB We evaluated 56 monoclonal antibodies (MAbs) , submitted to the 

ISOBM TD-4 Workshop, for changes in binding following desialylation of the 

MUC1 molecule and for epitope specificity. Antibody 

binding of MAbs was assayed by an ELISA method using microtiter plates 

coated with the MUC1 mucin obtained from supernatants of the 

ZR75-1 cell line. The MUC1 mucin was desialylated directly on the plate by 



treatment with neuraminidase. For each MAb, binding to untreated 
mucin was compared over a range of antibody concentrations. The 
concentration at which binding was half-maximal (K50) was determined for 
all antibodies whose binding reached saturation in the assay. 
Results showed that K50 values for MAb binding to untreated MUC1 
mucin varied from 10 (-10) to 10 (-6) M. These data suggest that MAbs to 
MUC1 mucin bind with a broad range. . . antibodies which recognized 
epitopes in the 1-10 amino acid region of the tandem repeat showed 
increased binding to desialylated mucin. Antibodies to other 
peptide epitopes showed no consistent pattern of change in binding 
following desialylation . Our results suggest that sialic acid residues on 
the MUC1 mucin may contribute either positively or negatively to 
antibody binding. In addition, our results suggest that improved antibody 
selection methods. . . selectivity for cancer-derived mucin compared 
with mucin from normal tissues. This could form the basis of improved 
biomarker assays for breast cancer. 
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normal human small intestine, colon, and breast tissues. 
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AB The epithelial mucin MUC1 is heavily but differently glycosylated 

depending on the origin and developmental status of the tissue, which 
greatly influences the reactivity of monoclonal antibodies (MAbs) . A 
partial characterization of their epitopes is possible by mild, 
carbohydrate -specific periodate oxidation of tissue sections prior to 
immunostaining. Using this strategy, we have evaluated 56 MAbs submitted 
to the ISOBM TD-4 (MUC1) Workshop. Paraffin sections from normal human 
small intestine, colon and breast were immunostained at different defined 
antibody concentrations either directly or after oxidation with 20 mM 
periodate at pH 5 for 3 0 min (PO) . In addition, monolayers of T-47D 
breast cancer cells without PO treatment were 

examined in immunofluorescence. The array of observed reactivities allowed 
us to classify the MAbs as follows. Fourteen antibodies were 
found to detect MUC1 largely independent of the degree of 
glycosylation, and are therefore classified as pan-MUCl MAbs 
(Group A) . Twenty- four MAbs were nonreactive with one or more types of the 
examined epithelia, but became reactive after PO of the tissue sections. 
We have called these differentiation-dependent MUC1 MAbs (Group B) . They 
might be especially valuable in histological tumour diagnosis. According 
to their differential staining behaviour towards untreated small 
intestine, colon, and breast tissue sections, we divided these MAbs into 4 
subtypes (Group Bl through Group B4) . A further group of six MAbs detected 
PO-sensitive carbohydrate epitopes (Group C) . A seventh antibody 
apparently also belongs to Group C by immunohistological criteria, 
although its corresponding epitope was not PO-sensitive. Three further 
MAbs are still unclear in their specificity, and another 2 are not 
MUCl-specif ic (Group D) . Six preparations were found nonreactive with the 
examined tissues; 4 of these were also negative with T-47D cells. 
Generally, a broad spectrum of different immunohistological patterns has 
emerged which appears to be widely independent of the type of epitope 



(sequence versus conformational, length of sequence) and the relative 
affinities determined in vitro. 
AB directly or after oxidation with 20. mM periodate at pH 5 for 30 

min (PO) . In addition, monolayers of T-47D breast cancer 
cells without PO treatment were examined in immunofluorescence. 
The array of observed reactivities allowed us to classify the MAbs as 
follows. Fourteen antibodies were found to detect MUC1 
largely independent of the degree of glycosylation, and are therefore 
classified as pan-MUCl MAbs (Group A) . Twenty-four MAbs were 
nonreactive with one or more types of the examined epithelia, but became 
reactive after. 
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TI Distinct sub-populations of carcinoma-associated MUC1 mucins as detected 
by the monoclonal antibody 9H8 and antibodies against the sialyl -Lewis a 
and sialyl -Lewis x epitopes in the circulation of breast- 
cancer patients. 
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AB The cancer-associated epitope defined by the monoclonal antibody (MAb) 9H8 
was shown to be closely related to the T antigen (Thomsen-Friedenreich 
antigen) by its sensitivity to 0-glycanase treatment of a mucin 
glycopeptide known to express this epitope. The reactivity with this 
glycopeptide increased upon neuraminidase treatment, and among 
several MAbs tested for ability to block binding of the 9H8 antibody, the 
one specific for the T antigen was the most efficient. Out of 41 serum 
samples from breast-cancer patients, 11 showed 

elevated levels of the 9H8 epitope, and several sera also showed elevated 
levels of the cancer-associated carbohydrate epitopes sialyl-Lewis a and 
sialyl -Lewis x. By the use of antibodies specific for the 
MUC1 apoprotein (Ma552 and HMFG-2) it could be shown that these 
epitopes were attached to the MUC1 apoprotein in at least 4 of 
the cases. By combining antibodies specific to 9H8 , sialyl-Lewis a and 
sialyl-Lewis x in catcher and tracer positions in several types of 
immunof luorometric assays, it was shown that the 9H8 epitope was rarely 
co-expressed with sialyl-Lewis a or sialyl-Lewis x epitopes an the same 
molecule, though all were expressed on MUC1 mucins. In fact, they can be 
considered as mutually exclusive epitopes, suggesting that these sera 
contained different populations of MUC1 mucins distinguishable by 
different sets of oligosaccharides. The existence of mutually exclusive 
carbohydrate epitopes on different MUC1 mucins in one and the same patient 
should be taken into account when designing immunoassays exploiting 
MUCl-reactive antibodies. 

TI ... detected by the monoclonal antibody 9H8 and antibodies against 
the sialyl-Lewis a and sialyl-Lewis x epitopes in the circulation of 
breast-cancer patients. 

AB ... antibody (MAb) 9H8 was shown to be closely related to the T 

antigen (Thomsen-Friedenreich antigen) by its sensitivity to 0-glycanase 

treatment of a mucin glycopeptide known to express this epitope. 

The reactivity with this glycopeptide increased upon neuraminidase 

treatment, and among several MAbs tested for ability to block 

binding of the 9H8 antibody, the one specific for the T antigen was the 
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TI Studies of Muc-1 mucin expression and polarity in the mouse mammary gland 

demonstrate developmental regulation of Muc-1 glycosylation and establish 

the hormonal basis for mRNA expression 
AU Parry, G. ; Li, J.; Stubbs, J.; Bissell, M. J.; Schmidhauser, C; Spicer, 
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AB Muc-1 is a major mucin glycoprotein expressed on the surface of mammary 
epithelial cells (MEC) . It has attracted considerable attention as it is 
expressed in an aberrant form on many breast tumour 
cells. Studies using a recently obtained cDNA probe of Muc- 
1 expression during lactogenic development in the mouse are 
described. Northern-blot analysis demonstrated that Muc-1 is expressed at 
all stages of lactogenic development but its levels are increased very 
significantly during mid-pregnancy and into lactation. The basis of this 
was examined using CID-9 MEC cultures. It was found that in the presence 
of insulin Muc-1 mRNA levels were increased by both hydrocortisone and 
prolactin, with the combination of the 3 hormones supporting max. 
expression. Muc-1 mRNA levels were also modulated by culturing cells on a 
basement membrane-like extracellular matrix that promoted mRNA levels 5- 
to 10-fold above levels in cells cultured on plastic tissue dishes. 
Immunocytochemical studies using monoclonal antibodies to 
carbohydrate epitopes on Muc-1 demonstrated that, 
while Muc-1 was found at all developmental stages, it 

became increasingly sialylated during the course of pregnancy and into 
lactation. Additionally, it was found that, while Muc-1 is tightly 
polarized to the apical surface of the epithelium of lactating and 
pregnant mice, it exhibited a less-polarized distribution on a small 
proportion of ductal cells in virgin mice. It is concluded that the 
expression of Muc-1 is regulated at several different levels and by a 
number of different factors, and it is speculated that this may reflect 
different functional roles for Muc-1 at different stages of mammary 
development. 

CC LL600 Animal Physiology and Biochemistry (Excluding Nutrition) 
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TI Efficacy of immunotoxins as therapy for human leptomeningeal CNS tumors 
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nude rats (Meeting abstract) . 
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AB Models for secondary spread of human tumors to the CNS of nude rats were 
developed. The malignant cells were injected into the cisterna magna of 
the recipient animals and deposited directly into the cerebrospinal 

fluid. 

Growth of melanoma, lymphoma, lung and breast cancer cells 
presented as multiple small leptomeningeal tumors, particularly on the 
surface of the cerebellum. The tumors manifested themselves with clinical 
symptoms of CNS involvement within 10-40 days, with reproducible latency 
times specific for each cell line. Immunotoxins consisting of Pseudomonas 
exotoxin (PE) or an abrin variant conjugated to transferrin, or to tumor 
type-associated monoclonal antibodies, showed differential 
activities against the various tumors. In a small cell lung 
cancer model, MOC31-PE delayed the onset of symptoms up to 70% 
compared to the control group when injected with glycerol. Similar 
activity was seen with 9.2.27-PE in the LOX melanoma model, whereas the 
highest activity (180%) was seen with an anti-EGFr-PE conjugate, with 
results far better than reported for other therapeutic approaches in 
similar models. Immunotoxins may, therefore, represent an interesting 
alternative in the clinical management of patients with leptomeningeal 
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TI The immunogenicity of MUC1 peptides and fusion protein 
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AB A review and discussion with 22 ref s . Mucinl (MUC1) is highly expressed 
in breast cancer, has an ubiquitous distribution and, 

due to altered glycosylation, peptides within the VNTR are exposed. These 
peptides are the target for anti-MUCl antibodies, which give a 
differential reaction on cancer compared with normal tissue. The amino 
acids, APDTR or adjacent amino acids, are highly immunogenic in mice for 
antibody prodn. (after immunization with either breast 
cancer cells, human milk fat globule (HMFG) or the VNTR peptide) . 
In addn. , human studies show that this region of the MUC1 VNTR functions 
as target epitopes for cytotoxic T cells. We have performed preclin. and 
clin. studies to examine the immune responses to MUC1 in mice and humans: 
(a) MUC1+ 3T3 or P815+ 3T3 cells in syngeneic mice are rejected, with the 
generation of both cytotoxic T lymphocyte (CTL) and DTH responses and a 
weak antibody response; this type of immunity gives rise to total 
resistance to re-challenge with high doses of these tumors; (b) 
immunization with peptides (VNTR .times. 2), a fusion protein 
(VNTR. times . 5) , or HMFG leads to no CTLs , DTH, good antibody prodn. and 
weak tumor protection (to 106 cells, but not 5. times. 106 cells) (possibly 
a TH2 type response) ; (c) immunization with mannan-fusion protein (MFP) 
gives rise to good protection (resistance to 50. times. 106 cells), CTL and 
DTH responses and weak antibody responses (possibly a TH1 type response, 
similar in magnitude to that obtained after tumor rejection); (d) 
established tumors can be rapidly rejected by delayed treatment 
of MFP; (e) the CTL responses are MHC restricted (in contrast to the human 
studies); (f) APDTR appears not to be the T cell reactive epitope in mice. 
On the basis of these findings, two clin. trials are in progress: (a) VNTR 
.times. 2 (diphtheria toxoid) which gives rise to some T cell 
proliferation, DTH and antibody responses in some patients and (b) an MFP 
trial. The ability to alter the immune response towards cellular immunity 
with mannan or to humoral immunity with peptides, allows the immune 
response to be selectively manipulated. 
AB A review and discussion with 22 refs. Mucinl (MUC1) is highly expressed 
in breast cancer, has an ubiquitous distribution and, 

due to altered glycosylation, peptides within the VNTR are exposed. These 
peptides are the target for anti-MUCl antibodies, which give a 
differential reaction on cancer compared with normal tissue. The amino 
acids, APDTR or adjacent amino acids, are highly immunogenic in mice for 
antibody prodn. (after immunization with either breast 
cancer cells, human milk fat globule (HMFG) or the VNTR peptide) . 
In addn., human studies show that this region of the MUC1 VNTR functions 
as target epitopes for cytotoxic T cells. We have performed preclin. and 
clin. studies to examine the immune responses to MUC1 in mice and humans: 
(a) MUC1+ 3T3 or P815+ 3T3 cells in syngeneic mice are rejected, with the 
generation of both cytotoxic T lymphocyte (CTL) and DTH responses and a 
weak antibody response; this type of immunity gives rise to total 
resistance to re-challenge with high doses of these tumors; (b) 
immunization with peptides (VNTR .times. 2), a fusion protein 
( VNTR. times. 5) , or HMFG leads to no CTLs, DTH, good antibody prodn. and 
weak tumor protection (to 106 cells, but not 5. times. 106 cells) (possibly 
a TH2 type response) ; (c) immunization with mannan-fusion protein (MFP) 
gives rise to good protection (resistance to 50. times. 106 cells), CTL and 



evaluation of bispecific scFvs and scFv-based fusion proteins. An 
important feature of this vector is the presence of two multiple cloning 
sites (MCS) separated by an in frame linker sequence. The first MCS was 
specifically designed to contain unique Sfil and NotI restriction enzyme 
sites that can be used for directional and in frame insertion of scFvs (or 
potentially any molecule) selected from established phage-display systems. 
Using this new vector, a functional bs-(scFv) (2) (2C11-MOC31) was 
constructed for retargeted T-cell cytotoxicity towards EGP2 
positive tumor cells. The vector was also used for grafting of a 
number of promising biological effector principles onto scFv M0C31, 
including the prodrug converting enzyme cytosine deaminase, the 
anti-angiogenic factor angiostatin, and the thrombogenic molecule tissue 
factor. We aimed at producing biologically active fusion proteins by 
directing them through the endoplasmic reticulum-based protein folding 
machinery of eukaryotic cells (COS-7) using a kappa light chain leader, 
thereby taking advantage of the associated quality control mechanisms that 
allow only fully folded and processed fusion proteins to be secreted into 
the medium. Supernatants derived from fusion protein transfected COS-7 
cells, which were transiently transfected at low transfection rates, were 
directly assayed for the biological and/or targeting activity of the 
excreted fusion proteins without any prior purification steps. This 
procedure might help to identify those fusion proteins that have 
favourable characteristics like stability and biological activity in the 
presence of serum and at low protein concentrations. Targeted delivery of 
all effector principles was subsequently assessed in an in vitro model 
system. The method we devised is both rapid and versatile and can be 
useful to construct and identify series of new chimeric proteins with 
enhanced therapeutic potential in human cancer therapy. 
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a£ T^human pancarcinoma-assocd. epithelial glycoprotein- 2 (EGP-2), a Mr 
38,000 transmembrane antigen also known as 17-1A or Ep-CAM, is commonly 
used for targeted immunotherapy of carcinomas because it is strongly 
expressed by most carcinomas. EGP-2 is, however, also expressed in most 
normal epithelia. To evaluate anti-EGP-2-directed treatment-assocd. 
effects on tumors and on EGP-2-pos. normal tissue, we generated 
EGP-2 -expressing transgenic mice. A 55 -kb DNA fragment consisting of the 
14 -kb genomic coding sequence of the human EGP-2 gene with 

apprx 10-kb-upstream and .apprx.31-kb-downstream sequences was isolated 
and used to direct EGP-2 expression in an epithelium-specific manner. In 
the EGP-2 transgenic mice, EGP-2 appeared to be specifically expressed in 
all of those epithelial tissues that also express EGP-2 in humans, whereas 
all of the other tissues were neg. The specific in vivo localization of 
the i v administered anti-EGP-2 monoclonal antibody MOC31 was studied m 
EGP-2 -pos. and -neg. tumors induced s.c. in this EGP-2 transgenic mouse 
model. Immunohistochem. anal, showed specific localization of MOC31 in 
the EGP-2-pos. tumors but not in the EGP-2-neg. tumors. No anti-EGP-2 
monoclonal antibody localization was obsd. in any of the EGP-2 -pos. normal 
mouse tissues, which indicated a limited in vivo accessibility. In 
conclusion, an EGP-2 transgenic mouse model has been generated that 
expresses the EGP-2 antigen as in humans and, therefore can serve as a 
model to evaluate the efficacy and safety of a variety of anti -EGP-2 -based 
immunotherapeutic modalities in both tumors and normal tissue 
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